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Abstract

Barium titanate (BaTiO3), as a ferroelectric crystal with high electro-optical effect, has become one
of the frontiers and hot topics in the field of optoelectronic devices in recent years. This paper re-
ports on an investigation of the correlations of polarization modes with the birefringence and
structure of BaTiO; crystal film waveguides. In theory, the relation between the optical polarized
mode and the birefringence of BaTiO; crystal film waveguide structure is modeled, and then the
numerical simulations are carried out. In experiments, the different polarization modes of two
different waveguide structures are observed. Further, based on the theoretical and experimental
results, the correlations of the polarized modes with both the birefringence and waveguide struc-
ture are analyzed.
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BT P FBARNEBOCE BRI R] T T2 BRI, JEiE(E R G AR R R AN BB A TR

SR EEH A AR SRR B2 B, KRR R ERTERMAUZ, £
BIAIPAN 3 7N U EE S RSV B el 110 TR N T DR S L O AN ¥ R e Y /e i oY 8 R A N
PORAEALSZNAER . PTEL, WET RSP EORK RO S, SEM RS 2, SRR
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BaTiO; ff A8 i A KR T B Okt # (Pulsed Laser Deposition, PLD)FI4: & - HHLY - (LS
FHYTA (Metal-Organic Chemical Vapor Deposition, MOCVD)H Fh . FATTHI I 5 45 ¥ 2 1# F PLD $iAR7E 0.5 mm
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Figure 1. Schematic straight rib waveguide structure of BaTiO; crystal film
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Figure 2. Schematic ellipse of the electric field polarization of light-wave in a briefringent crystal

E 2. RIFEINF S5 SRR IR RS HHE S REE

3. KBS

BT AR BT 5 51 S 00 06 8 3 IR S O BB IE 7E , AR ST T R R [ 5 49 1) BaTiOs fif 1A i
BT, FEIEIT RIGAT B T PR [F) S A B B R IR AR A . BRI S AR TE W, 08 3 pm
54 um, & HYN0.1 um, FEIFKESEN 7 mm, HIERESFWOE 3 Fis.

Figure 3. Image of the waveguide
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Figure 4. Schematic of experimental device
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Figure 5. The experimental results of optical polarization are obtained with different ridge widths. (a) Four different polari-
zation states of input light; (b) The output polarization of 3 pm waveguide ridge width; (c) The output polarization of 4 pm
waveguide ridge width
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